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DYNAMIC INTERACTIVE VOICE
ARCHITECTURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to the field of interactive
voice response (IVR) services. More particularly, the present
invention relates to configuring a dynamic iteractive voice
architecture (DIVA) based on customer needs without
allecting the underlying computer programming.

2. Background Information

Telecommunications service providers ofler interactive
voice response (IVR) services that generally provide a series
ol automated voice menus corresponding to their customers’
businesses, and execute additional menus or various appli-
cations 1n response to voice menu selections. For example,
the applications may include prerecorded announcements or
information, call transfers, automated transactions, and the
like. An IVR service for a particular customer 1s accessible
to callers dialing a telephone number assigned to the cus-
tomer, connecting the caller to an IVR platform. The callers
select options from the menus using the keypad of conven-
tional dual-tone multi-frequency (DTMF) telephones. The
callers navigate among the menus and applications until the
service requests are complete, at which point the calls are
terminated.

An IVR service oflered by a telecommunications service
provider 1s often called upon to handle automated applica-
tions from a variety of customer businesses. For example,
the same service provider may provide IVR services for
banks, hospitals and retail stores using the same IVR plat-
form. In order to accommodate the needs of various cus-
tomers, 1t 1s desirable for the service provider to appropri-
ately taillor each IVR service application. Although
conventional IVR services enable minor changes to the
functionality, such as recording and changing actual voice
announcements, more significant changes, such as adding
and deleting menus, menu items and associated functional-
ity, require alteration of the underlying source code used to
program the IVR.

Changing the source code of an IVR to implement a new
application 1s ineflicient and generally undesirable. Such
reprogramming requires the skills of an experienced, tech-
nically adept IVR programmer. Much of the source code of
a new application duplicates preexisting source code, but
any changes are developed from scratch and therefore
untested. The modified source code thus requires testing and
debugging before being placed 1n service, causing delay 1n
implementation.

Conventional IVR services offer some limited solutions
for limited customization. For example, an IVR service may
access a variety of prepackaged programs that function
based on applications separate from the IVR application.
However, the prepackaged programs are ordinarily cannot
be configured to operate within the same IVR application
and cannot be modified short of reprogramming the IVR
application source code or the prepackaged program source
code. Again, such reprogramming requires a relatively labor
intensive undertaking by the service provider to meet the
customer’s needs.

e

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s further described in the detailed
description that follows, by reference to the noted drawings
by way of non-limiting examples of embodiments of the
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present ivention, 1n which like reference numerals repre-
sent similar parts throughout several views of the drawings,
and 1n which:

FIG. 1 1s a block diagram showing an exemplary dynamic
interactive voice service system, according to an aspect of
the present invention;

FIG. 2 1s a block diagram showing exemplary architecture
for implementing the DIVA service, according to an aspect
of the present invention;

FIG. 3 1s a flowchart depicting an exemplary configura-
tion interaction to customize a DIVA 1instance based on
customer specifications, according to an aspect of the
present invention; and

FIG. 4 1s a flowchart depicting an exemplary interaction
between a customer’s caller and the DIVA service, according
to an aspect of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

The present mvention relates to a flexible, yet reliable,
IVR service provided by a telecommunications service
provider to customers who rely on automated voice mes-
saging to service their respective callers. The IVR service 1s
enabled by dynamic interactive voice architecture (DIVA),
which includes an IVR portion and a customer database
portion. The IVR portion of the DIVA service 1s an under-
lying IVR application that 1s constant {from one customer to
the next, yet configurable by nonprogrammers (e.g., the
service provider’s service group personnel) to meet each
customer’s specific needs, relatively quickly and easily,
using console menus displayed at a graphical user interface
(GUI). The database portion stores the configuration specific
to each customer, along with any associated customer data.

Each configuration 1n the DIVA service 1s referred to as an
“instance,” and includes a customer specific call flow that
directs the underlying IVR application, without altering the
source code on which the IVR application 1s based, along
with the associated customer data. DIVA 1nstances incorpo-
rate “nodes” to enable the customized call flows. The nodes
are pre-designed and pre-preprogrammed building blocks
that enable a call flow to 1incorporate information outside of
the IVR application source code. Because the IVR applica-
tion source code 1s not altered, standardization and reliabil-
ity remain 1ntact, thereby avoiding costly and time-consum-
ing writing and debugging of modified source code.
Furthermore, as indicated above, non-technical users, with
little to no programming experience or knowledge, are able
to configure the instances without changing the source code.
Therefore, extensive training of technical personal 1s like-
wise avolded. Fach instance 1s put into service and sup-
ported similarly to existing standard menu navigation IVR
SErvices.

In view of the above, the present invention through one or
more of 1ts various aspects and/or embodiments 1s presented
to accomplish one or more objectives and advantages, such
as those noted below.

An aspect of the present invention provides a method for
implementing a customized instance of a dynamic interac-
tive voice system for a customer. The method includes
configuring a call flow that incorporates multiple call tlow
nodes within a framework of a predetermined interactive
voice response application. The call flow nodes include
different node types that are interchangeable with respect to
call flow icorporation. The different node types include at
least one standard node and at least one preprogrammed
designer tool kit module, each designer tool kit module
including an application separate from the predetermined
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interactive voice response application. The call flow 1s
stored 1n association with an i1dentification of the customer
and activated i response to a call to a dialed number
associated with the customized instance. At least one call
flow node of the stored call tlow 1s processed. The standard
nodes may be a menu node, a transfer node, a vocabulary
node or an end node. The designer tool kit modules may be
an automatic attendant module or a names directory module.

The method for implementing the customized instance
may further include displaying at least one data field relating,
to at least one parameter of each call flow node at a display
terminal. The at least one parameter directs processing of the
associated call flow node. Data defining the parameter is
received from the display terminal. The parameter may
include an 1dentification number of a selected call flow node
of the multiple call flow nodes to be processed after the at
least one call flow node. An 1mitial call flow node may be a
menu node.

Another aspect of the present invention provides a method
for configuring for a customer a customized instance of a
dynamic interactive voice application without altering the
underlying computer programming of the dynamic interac-
tive voice application. The customized instance 1s executed
in response to calls to a telephone number of the customer.
The method includes storing multiple nodes executable by
the dynamic interactive voice application, each node being
one of multiple predetermined node types. The predeter-
mined node types include at least one standard node type,
included 1n the dynamic interactive voice application, and at
least one feature specific node type, imdependent of the
dynamic 1nteractive voice application. A data field for each
node 1s displayed at a GUI. The data field corresponds to a
variable parameter associated with the node type of the
node. Data 1s received by way of the GUI corresponding to
the data field of each node, the data indicating a predeter-
mined function to be performed by the corresponding node
and establishing a call flow of the customized instance. The
dynamic interactive voice application executes the prede-
termined function 1n accordance with the call tlow regard-
less of the node type. The data entered 1n the data field of
cach node includes at least an i1dentification number of a
second node, indicating that the call flow proceeds to the
second node.

The at least one node type may include a menu node type,
a vocabulary node type or a transier node type. The data
entered 1n the data field of a menu node type includes an
identification number of a second node, imndicating that the
call tflow proceed to the second node when a caller selects a
menu 1tem number corresponding to the identification num-
ber of the second node. The data entered 1n the data field of
the vocabulary node type includes a predetermined vocabu-
lary tag to be spoken by a voice generator to a terminal of
a caller. The data entered 1n the data field of a node from the
transier node type includes a transfer destination code. The
at least one feature specific node type may iclude one of an
auto attendant module, a names directory module, a call
library module, a voice forms module and a zip code locator
module.

Another aspect of the present invention provides a system
for implementing a customized instance of a dynamic inter-
active voice system for a customer. The system includes a
preprogrammed IVR application, a user terminal that
enables assembly of a call flow associated with the custom-
1zed 1nstance, and a database that stores the call flow in
association with at least one port of the IVR system. The call
flow 1ncorporates multiple call flow nodes within the IVR
application, including multiple node types that are inter-
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changeable for call flow incorporation. The different node
types include at least one standard node and at least one
preprogrammed designer tool kit module, each designer tool
kit module 1including an application separate from the pre-
determined IVR application. The IVR system initiates the
IVR application in response to an imncoming call received at
the IVR port and executes the call nodes as directed by the
call flow associated with the IVR port 1n the database. The
IVR port 1s associated with a telephone number of the
customer, so that the mncoming call 1s directed by a public
switched telephone network (PSTN) to the appropriate IVR
port based on calls to the customer telephone number.

Another aspect of the present invention provides a system
for configuring for a customer a customized instance of a
dynamic interactive voice application without altering the
underlying computer programming of the dynamic interac-
tive voice application, where the customized instance 1s
executed 1n response to calls to a telephone number of the
customer. The system includes an IVR system configured to
execute a preprogrammed IVR application and a database
that stores multiple nodes executable by the IVR application
according to a call flow of the customized instance. Each
node 1s one of multiple, predetermined node types, including
at least one standard node type dependant on the IVR
application and at least one feature specific node type
independent of the IVR application. The system further
includes a GUI that receives the nodes from the database and
displays a data field for each node corresponding to a
variable parameter associated with the node type of the
node. The GUI receives data, input by a user, corresponding
to the data field of each node. The data indicates a prede-
termined function to be performed by the corresponding
node and establishing the call flow of the customized
instance. The IVR application executes the predetermined
function 1 accordance with the call tlow regardless of the
node type.

Another aspect of the present invention provides a com-
puter readable medium for storing a computer program that
controls configuration and operation of an IVR system for a
customer according to a preprogrammed IVR application.
The computer readable medium includes a configuration
source code segment that enables configuring a call flow that
incorporates multiple call flow nodes within a framework of
the IVR application. The call flow nodes include different
node types that are interchangeable 1n the framework of the
IVR application. The different node types include at least
one standard node and at least one preprogrammed designer
tool kit module, each designer tool kit module including an
application separate from the IVR application. The com-
puter readable medium also 1includes a memory and an IVR
source code segment. The memory stores the call tlow 1n
association with at least one port of the IVR system corre-
sponding to a telephone number of the customer. The IVR
source code segment retrieves the call flow from the
memory 1n response to an mcoming call to the at least one
port and executes the IVR application as directed by the call
flow.

The computer readable medium may further include an
administrative source code segment that 1s mitiated by an
escape code received by the IVR source code segment
through the incoming call. The administrative source code
segment also enables additions, deletions and changes of an
administrative variable associated with the call flow. The
administrative variable may include a telephone extension
number and/or a voice announcement.

Yet another aspect of the present mvention provides a
computer readable medium for storing a computer program
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that enables configuration for a customer of a customized
instance of a dynamic interactive voice application without
altering the underlying computer programming of the
dynamic interactive voice application. The computer read-
able medium includes a storing source code segment and an
interfacing source code segment. The storing source code
segment stores multiple nodes executable by the dynamic
interactive voice application. Each node 1s one of multiple
predetermined node types, including at least one standard
node type included 1n the dynamic interactive voice appli-
cation and at least one feature specific node type indepen-
dent of the dynamic interactive voice application. The
interfacing source code segment displays a data field for
cach node at a display terminal. The data field corresponds
to a variable parameter associated with the node type of the
node. The interfacing source code segment further receives
data through the display terminal corresponding to the data
fiecld of each node, the data indicating a predetermined
function to be performed by the corresponding node and
establishing a call flow of the customized instance. The
dynamic interactive voice application executes the prede-
termined function in response to an incoming call to a
telephone number of the customer 1n accordance with the
call tlow, regardless of the node type.

The various aspects and embodiments of the present
invention are described 1n detail below.

FIG. 1 1s a block diagram depicting an exemplary data
network enabling the present invention, which includes an
IVR 40 and a DIVA database 50. The IVR 40 is prepro-
grammed with the DIVA IVR application and may be, for
example, a Periphonics VPS-IS 7300 or VPS-IS 9300,
available from Nortel Networks. The DIVA database 50 1s
accessible by telecommunications service provider person-
nel from the service group terminal 60, and may be internal
to the IVR 40. In an embodiment of the invention, the
connection between the service group terminal 60 and the
database 30 and/or the IVR 40 are networked through, fo
example, a packet switched data network, such as a trans-
mission control protocol/internet protocol (TCP/IP) net-
work. Of course, any compatible databases, including
memory internal to the IVR 40 or a staging IVR operating,
separately from the IVR 40, having suflicient capability to
implement the invention may be mcorporated. In an embodi-
ment of the invention, each customer has a segregated
database within the DIVA database 50.

A service group user interacts with the DIVA service
network by way of the service group terminal 60. In one
embodiment, the service group terminal 60 1s a menu driven
interface with a display, implemented, for example, with an
IBM Pentium based personal computer, running the
Microsoit Windows or UNIX operating system. The service
group terminal 60 displays a series of screens, enabling the
user to log 1n, select or create customer accounts, create and
modify call flows, generate usage reports and the like. The
log-in may include pre-assigned identification data specific
to a service representative, such as an 1dentification number
and a password, to appropriately restrict access to the
customers’ DIVA service accounts.

FIG. 2 1s a block diagram showing an exemplary software
and data architecture for implementing the DIVA service
200. As stated above, the DIVA service 200 includes an IVR
portion and a database portion, which 1s reflected in the
configuration of each customer-specific DIVA 1nstance.
Accordingly, FIG. 2 depicts an IVR application 220 and a
database 270.

The IVR application 220 of the DIVA service 200 sup-
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6

assigned at least one telephone number by which callers to
that customer’s business may reach the IVR application 220.
By dialing the customer’s telephone number, a call reaches,
for example, one phone line or port of the IVR 40 that
corresponds to the customer’s DIVA Instance. The telephone
number may be a toll-free number, such as an 800 or an 888
telephone number. The calls are received, for example, from
the caller telephones 20-22 through the PSTN. The caller
telephones 20-22 are DTMF telephones capable of produc-
ing tones recognizable by the IVR 40.

The database 270 stores information relied upon generally
by the DIVA service 200. For example, the database 270
stores a list of instances, along with the associated customers
and IVR 40 port assignments. As described below, each
instance has corresponding databases particular to the
instance, which 1s separate from the database 270, in an
embodiment of the invention.

In response to an mcoming call, the DIVA service 200
launches the customized call flow of the 1nstance associated
with the IVR 40 port, which directs that IVR application 220
to 1nteract with the caller accordingly. The telecommunica-
tions service provider 1s thus able to simultaneously provide
customized automated voice services to numerous customs-
ers having varying businesses using a single IVR 40 and
underlying IVR application 220.

Furthermore, the customers are able to make administra-
tive level changes to their respective call flows and data by
conventionally accessing the IVR application 220. In other
words, the customer may call 1ts own assigned telephone
number from any DTMF telephone (e.g., the caller tele-
phones 20-22), enter a pre-designated key combination
(e.g., *#0), enter appropriate authentication information
(e.g., 1dentification number and password), and reach a
series of administrative menus. The administrative changes
are 1implemented at a high level, and do not mvolve recon-
figuration of the associated customized call flow. For
example, the customer’s administrator may add, change or
delete voice messages, alter opened/closed scheduling,
change employee extension numbers and add, change or
delete library materials and voice forms, discussed below.

Each DIVA mstance incorporates certain base modules
231 and a call manager module 232. The base modules 231
include certain basic functionality, such as the 1mitial greet-
ing, rotary telephone test, business hours of operation and
language menus, processed prior to the main customized call
flow for an instance. In an embodiment of the invention, the
base modules 231 are the same for every mnstance. Alterna-
tively, the base modules 231 are configurable and selected
functionality may be turned ON and OFF {for the various
customers. The base modules 231 are supported by the call
manager module 232.

The functionality of the call manager module 232 oper-
ates based on the contents of configuration files that set
various call limitations, such as annual holidays, hours of
operation, emergency open/closed announcements, trans-
fer—destination dial-strings or phone numbers. The con-
figuration files accessed by the call manager module 232
turther include maximum retries, maximum call time, global
keys (e.g., which key callers must press to return to a
previous menu), whether to speak a greeting and introduc-
tory announcement, whether to perform a rotary telephone
test, and the like.

Through console menus, displayed for example at the
service group terminal 60, a service group user sets customer
announcements relating to annual holidays, hours of opera-
tion, emergency open/closed, temporary open/closed, and
the like. Likewise, transfer-destination dial-strings or tele-
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phone numbers and tables that control other time-of-day
processing are established. In an embodiment of the inven-
tion, the customers may update certain of the call manager
module 232 options after the DIVA service 200 has been
implemented using the administrative access through the
IVR 40, as discussed above. The schedules of the call
manager module 232 may not be imnvoked 1n every calling
situation. For example, in a Centrex system, or through
implementation of the auto attendant module, when an
individual extension number 1s dialed, the main number 1s
bypassed and the schedule data 1s irrelevant.

Each DIVA stance also incorporates a customized call
flow that interrelates a series of call nodes 250. The call
nodes 250 include two types: (1) nodes enabling typical core
IVR functionality, such as menus, vocabulary prompts,
transfer destinations and call termination, called standard
nodes 252; and (11) nodes enabling pre-designed, task spe-
cific developer’s tool kit (DTK) applications, called DTK
modules 254. The DTK modules 254 include, for example,
an auto attendant module, a names directory module, a call
library module, a voice forms module, a zip code locator
module and any other definable, prepackaged voice inter-
active services that the telephone communications service
provider wishes to ofler its customers. In an embodiment of
the invention, the standard nodes 252 further include links to
external programs, such as alternative management infor-
mation services (MIS) locations, to invoke functionality not
otherwise supported by the DIVA service 200.

To facilitate explanation of the invention, each type of
functionality accessible through the call nodes 250, includ-
ing the standard nodes 252 and the DTK modules 254, are
classified as “node types.” Significantly, from an interfacing
point of view, the node types are indistinguishable to the
customized call flow of the stance, and ultimately the IVR
application 220, regardless of the associated functionality.

With respect to the automated speech functionality, each
instance may incorporate customized vocabulary, along with
the vocabulary of the standard nodes 252 and DTK modules
254. English 1s the default language, but instances may be
configured with many languages, e.g., five languages, cho-
sen from a list of numerous available languages. The cus-
tomer may supply the script for its instance to assure
applicability to the customer’s product or service. The voice
files actually heard by the customer’s callers are recorded
through the administration process or through professional
studio recording.

With respect to the standard nodes 252, the menu nodes
serve as the basis for configuring and implementing the
customized call tlows. The menu nodes verbally present
options to the caller to enable the automated interaction
between the caller and the DIVA service 200. Each option
listed 1n a particular menu corresponds to another node and
includes an associated selection number. When the caller
presses the number key on the DTMF telephone (e.g., via the
calling party telephones 20-22) corresponding to a selection
number, the call flow 1nitiates processing of the associated
node. The selected node may be another menu node, a

transier node, a vocabulary node, a link node, an end node
or any one of the DTK modules 254.

In an embodiment of the mvention, up to 999 nodes may
be used as building blocks for any one instance. Typically,
the menu nodes define the basic structure of the call flow and
may extend to the tull 999-node limit. As a customer’s caller
navigates through the call flow, the menus are processed and
recorded 1n a stack having, for example, a maximum size of
ninety-nine entries. The process thus enables the DIVA
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service 200 to recognize a caller’s place in the call flow up
to 99 levels at a time, as discussed 1n detail below.

The vocabulary nodes contain the voice messages played
at predetermined intervals 1n the customized call flow. Each
vocabulary node includes two files: a data file and an
assoclated index file, stored 1n the database 270, for
example, discussed below. The vocabulary prompts include
standard vocabulary tags and customer specific vocabulary
tags. The standard vocabulary tags are incorporated in the
IVR application 220 and are generally common to all
customized call flows. For example, a vocabulary node
having the vocabulary tag “invalid entry” 1s called
response to an unrecognizable or improper key entry at a
menu prompt and states, for example: “You have made an
invalid entry. Please try again.” A vocabulary node having
the vocabulary tag “transfer failed” 1s called 1n response to
a Tailed transfer attempt and states, for example: “I'm sorry.
We are unable to connect you at this time. The line 1s either
busy or there 1s no answer.”

In an embodiment of the invention, the standard vocabu-
lary tags also include standard announcements associated
with the DTK modules 254. For example, a standard voice
tag associated with the auto attendant module may include
an “aa extension entry” vocabulary tag, the “aa” indicating
auto attendant module, which states:

Enter the extension
number you want now.” A standard voice tag associated with
the names directory module may include an “nd greeting”
vocabulary tag, the “nd” indicating names directory module,
which states: ““The names directory allows you to locate
personnel based on their name, and to transfer to their
extension after locating their name.” The functionality of the
call manager module 232 likewise includes predefined,
standard voice tags, although the call manager 1s not imple-
mented as a specific node type. All of the standard vocabu-
lary tags may be stored 1n a common vocabulary configu-
ration file in the database 270 and associated with the
corresponding node types.

The customer specific vocabulary tags are included in the
customized call tlow of a particular instance. Because the
customer specific vocabulary tags are not predefined, the
associated index information 1s more specific than simply
identifving a previously assigned vocabulary tag index num-
ber. For example, each customer specific vocabulary tag
includes a language prefix, a customer identification number
and a call flow 1dentification number for relating the vocabu-
lary tag to a specific instance, and a node i1dentification
number and a node name for relating the vocabulary tag to
a specific node. The substance of the customer specific
vocabulary tag 1s created according to a script using any
known methodology, including voice recording and text-to-
speech voice generation. The customer specific voice tags
are stored 1n a separate vocabulary file and, in an embodi-
ment of the invention, can be included 1n a vocabulary report
for the customer, created and displayed, for example, at the
service group terminal 60.

The administrative functionality of the DIVA service 200
includes a routine that enables the customer to update the
vocabulary tags. The customer’s administrator uses a list of
the standard vocabulary tags and a call flow report, which
indicates the vocabulary tag index numbers and the nodes
with which the vocabulary tags are respectively associated.
For example, the standard vocabulary tag index numbers
may start at 1000. In order to update a standard vocabulary
tag, the caller enters a number greater than 1000, which
enables access to the respective index of the vocabulary
configuration file to determine the associated standard
vocabulary tag to be changed.
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The transfer destination nodes are pre-defined in the
customized call flow. Therefore, the customer cannot add
them through IVR administrative access. Likewise, new
transier destinations must be implemented 1n the customized
call flow by the service group personnel, and are then
available to be maintained through the IVR. Similarly, the
customer may only use the IVR to adjust the open/closed
hours for the schedules that have already been included in
the design and implemented in the customized call tlow.

As stated above, additional node types available as build-
ing blocks for the customized call flows are the DTK
modules 254. Each of the DTK modules 254 1s conceptually
similar to the overall DIVA service 200, except on a nar-
rower scale. In particular, each of the DTK modules 254
includes an IVR portion, the DTK application 255 and
associated source code, which 1s not changed from one
configuration to the next, and a database portion, the DTK
database 256. The IVR portion and the database portion are
configurable by nonprogrammers (e.g., the service group
personnel ) within the confines of the existing source code to
address the particular needs of each customer. The DTK
modules 254 are pre-designed to address select functionality
that 1s anticipated to be in demand by multiple customers. In
an embodiment of the invention, the database 256 1s separate
from the DIVA service database 270, for example, and
defines customer data files within the separate database.

One example of a DTK module 254 1s the auto attendant
module, which automatically transfers calls to an extension
dialed by the caller. Conventionally, the dialed digits corre-
spond to an extension on the customer’s Centrex or PBX
telephone system. The extensions are 3 to 5 digit numbers,
for example. In an embodiment of the invention, the auto
attendant module includes at least two optional functions
beyond the basic extension routing: validation of the entered
extension against a database of extensions and translation of
the entered extension 1nto an outside number. Both functions
rely on an 1nternal database of transfer phone numbers. For
validation, a record entry in the database indicates that the
extension 1s valid. For translation, an unused Centrex or
PBX extension 1s translated to an outside number contained
in the database record. The auto attendant module may also
include an administrative function that allows customers to
maintain their own database of extensions and transier
numbers. As described above with respect to the call man-
ager, the auto attendant module performs call transiers
regardless of whether the oflice 1s closed, allowing the
customer’s employees to receive calls after normal business
hours or on holidays.

The names directory module interactively enables a caller
to locate and connect to an extension of the customer’s
Centrex of PBX telephone system, for example, based on the
letters of the desired party’s name entered by way of the
caller’s DTMF telephone keypad. In an embodiment of the
invention mvolving speech recognition, the caller may ver-
bally recite the spelling of the name. After receiving a
predetermined number of letters, the names directory mod-
ule offers a list of matching names to the caller. The caller
may then select the desired name, resulting in the names
module transierring the call to the associated extension. As
in the case of the auto attendant module, there 1s no time of
day or other schedule related control on transiers under the
names directory. A transier will always be attempted to the
extension in the list associated with the selected name.

Each name 1n the names directory listing 1s played using
voice generation to spell the letters of the name or using
prerecorded names in the person’s own voice. Alternatively,
the name can be played using text-to-speech 1f this facility
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1s available. When text-to-speech 1s used, a phonetic version
ol each name may need to be included for the name to be
pronounced correctly.

In an embodiment of the invention, the names directory
module shares the same database as the auto attendant
module. The shared database enables a customer having
both applications to make a single administrative update to
change extension information. Administrative routines fur-
ther enable database and voice recordings maintenance.

The call library module allows a customer’s caller to
select and hear pre-established voice announcements and
messages from a customer-maintained library. It also
cnables the configuration application to send faxes from a
customer-maintained library of facsimile messages, which
may correspond to the voice announcements. The call
library module for a particular instance may be configured to
have audio only, fax only or both types of call libraries,
although the underlying call library module application
source code retains the functionality of both, as described
above. The functions of the call library fall in two areas:
routines used by callers to select items to hear or receive by
facsimile and administrative routines used by the customer
to maintain the call library. In particular, appropnately
authorized customers may call the DIVA service to add,
change and delete audio and/or fax items and to receive a
report of current call library i1tems over the telephone.

In an embodiment of the invention, the call library module
application routines play a title of each library 1tem, tell 1ts
length 1n minutes and/or pages and allow the caller to select
or bypass the item. The callers can rewind, backup, and end
play with respect to the audio call library items. The call
library module can be configured to allow callers to receive
faxes 1n the same call, direct faxes to a different number or
both. The callers may also select multiple faxes, which are
sent 1 batches when directed to different numbers. In an
embodiment of the invention, at least one port of the IVR 40
must be configured and associated with the customer’s
instance to enable outgoing faxes, whenever a call library
module 1s mncluded 1n the nstance.

The voice forms module enables customers to define a
collection of automated audio forms that are completed by
a caller over a DTMF telephone, thereby collecting and
organizing information from the caller. In particular, the
voice form module 1dentifies a collection of fields, each of
which describes data to be collected from the caller. All
fields should be mtroduced to the caller with a voice prompt
describing the information the caller 1s to provide. The
response from the caller can be a voice message, or numeric
telephone keypad entry, depending on the definition of the
field, although other types may be supported. A voice form
response includes a set of responses to the corresponding
fields of the form. The form responses are stored for later
retrieval. The voice forms module operates based on the
contents of database files directed to a particular instance. In
an embodiment of the invention, multiple callers may access
the same voice form concurrently.

The customer’s administrator may then retrieve the
responses leit by the caller by calling into the DIVA service
200, listening to voice form responses and electively tran-
scribing or deleting the information. The admimistrator may
delete or leave a voice form response after listening to 1t. The
administrator may also optionally respond to the form
responses. While listening to a response, the administrator
may advance through the fields of the form to obtain desired
information more quickly. In other words, the voice fields
may be played incrementally, that 1s, with incremental
rewind, advance and pause, among the various fields. In an
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embodiment, a voice form fiecld may be defined indepen-
dently of a form, potentially resulting in multiple forms
sharing a field.

The zip code locator module enables a customer’s callers
to find nearby customer locations based on the callers’
respective zip codes. The functions of the zip code locator
module fall 1n two areas: routines used by callers to identify
locations and administrative routines used by the customer
to maintain the zip code locator module. The call library
module can be configured to allow callers to receive location
information, be transferred to the i1dentified locations (auto-
matically or through DTMF selection), or both. The admin-
istrative routines enable the customers to maintain the zip
code locator module without affecting the underlying source
code, as discussed above. In other words, the customers are
able to add, delete and modily locations using the admin-
1strative escape procedures over a DTMF telephone.

Each customized call flow created by the telecommuni-
cation service provider 1s stored in a customer-specific data
file 1n a database. In an embodiment of the 1nvention, each
DIVA mstance includes two directories and associated data:
an active directory containing the active files and a staging
directory containing inactive files. Both directories are able
to fulfill the role of active or staging directory, so that when
one directory 1s operating as the active directory, the other
directory 1s the staging directory. When an 1instance 1is
configured from the service group terminal 60, for example,
data 1s accessed and files are affected 1n the staging directory
so that the DIVA service 200 1s not interrupted during
configuration. Upon completion, the service group user may
switch the directories, so that the staging directory becomes
the active directory, immediately implementing the new or
modified instance.

FIG. 3 1s a flowchart depicting an exemplary interaction
between the DIVA service 200 and a service group user in
order to customize an instance based on customer specifi-
cations. A DIVA configuration application runs, for example,
on a UNIX operating system. The service group user con-
nects to the UNIX system through the service group terminal
60 and runs the configuration application. At step s310, the
user 1s authenticated based on login information, including
an 1dentification number and/or a password.

After a successtul authentication, a maintenance menu 1s
displayed at the service group terminal 60 at step s314. In an
embodiment of the invention, the maintenance menu
includes four options: instances, line assignments, shared
memory and exit. The instances option enables the user to
access, create, modily and delete the customer specific
instances. The line assignments option enables the user to
assign an instance to a particular phone line or port of the
IVR 40. The shared memory option enables the user to
access stored data directly, e.g., without having to set up or
otherwise access an existing instance. The exit options logs
the user ol of the configuration application.

In order to create a new 1nstance, the user selects the
instances option, which displays an instance menu. The
instance menu includes several exemplary options related to
customer instances, such as create instance, copy instance,
edit instance, delete instance and reports, as well as a
previous menu option to return the user to the maintenance
menu, discussed above. In order to create a new 1nstance, the
user selects the create mstance option. At step s316, 1den-
tification information related to the instance 1s determined.
For example, the user 1s prompted to enter a customer
number, an application number and a brief description of the
instance. In response, an information store 1s initiated at step
s318 to service the newly created instance. The mformation
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store includes multiple customer database files associated
with the nodes and the DTKs of the instance.

At step s320, the global settings are specified for the
instance. The global settings include, for example, 1nitial
greetings and announcements, rotary tests on the calling
party telephone, menu navigation instructions, maximum
number of retries, maximum call time and the like. The user
may elect to enter customized global settings or, in the
alternative, simply incorporate the default global settings,
which 1s done automatically for any global settings that are
not altered by the user. The default settings, with corre-
sponding descriptions, are kept in a configuration f{ile
located 1n the active directory, discussed above. For
example, the global settings include speaking an 1nitial
greeting, performing a rotary telephone test, re-prompting a
caller up to three times at any one menu and limiting total
call time to 30 minutes.

At step s322, the languages are set through the console
program at the service group terminal 60. In an embodiment
of the ivention, an 1mstance may be configured to provide
a selection of up to five languages, each of which is selected
by the user from a universal set of optional languages. The
selected languages may be entered 1n a string, for example,
in the order mm which they are to be presented to a caller.

Building the main customized call flow begins at step
s324, which mnvolves the structured implementation of the
various nodes. A proper call tflow has its nodes defined by the
appropriate parameters and reachable by corresponding
paths defined by a sequence of next nodes. The 1nitial node
1s 1dentified at step s324, which directly or indirectly ties 1n
to all of the remaining nodes in the instance. To facilitate the
call flow design, the configuration application enables the
service group user to return to previous nodes during the
configuration process. The node 1s 1dentified at step s324 by
a node ID number and/or a node name.

Different node types require different information relating,
to the corresponding pre-established node parameters, which
1s recerved at step s326. For example, each menu node
automatically incorporates the global settings established at
step s320 (e.g., 8 denotes return to the preceding menu, O
denotes transfer to an extension or an attendant, * denotes
return to the main menu and # denotes repeat of the current
menu). Additional menu node data received at step s326
defines options other than the global options. For example,
the service group user may determine that 1 denotes invok-
ing another menu related to a specific service, 2 denotes
playing a particular vocabulary tag and 3 denotes mvoking
a DTK module, such as the zip code locator module or the
voice forms module, discussed above. The configuration
application accordingly displays consecutive screens
prompting the user to enter information regarding each of
the parameters to be completed for the specified node type.
With respect to menu nodes, 1n particular, the configuration
application automatically generates consecutive node ID
numbers associated with nodes i1dentified as menu options,
unless otherwise directed.

All node types, except for the end node type, include
parameters that identify the next node to which the call flow
proceeds. The end node type does not require this informa-
tion because, by definition, the end node type marks the end
of a call flow branch and/or the call flow itself. The other
node types require entering data related to different associ-
ated parameters. For example, each vocabulary node type
includes a vocabulary label from the call manager records,
as well as a node ID number to which to link from the
vocabulary node. Also, each DTK module requires a refer-
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ence menu starting point that 1s mitiated when the call tlow
1s directed to a DTK module.

At step s328, the configuration application determines
whether the current node type 1s an end node type. When 1t
1s not an end node type, the process proceeds to step $329 for
the user to i1dentily the next node to be executed 1n the call
flow. The process returns to step s324, enabling the user to
provide the node identification and parameter data for the
new node. Steps s324 through s329 are repeated until an end
node type 1s entered by the user, indicating the end of the call
flow branch.

When the current node type 1s determined to be an end
node at step s328, 1t 1s determined at step s330 whether the
user intends to move on to create additional branches of the
call flow. When additional branches are planned, the user
may display a series of previous nodes to return to the node
at which the branch occurred. Then, returning to step s324,
the user may repeat the node definition process for the new
branch until all nodes are entered and the call flow 1s
complete. When the final end node has been established and
no additional branches are to be created, as indicated at steps
s328 and s330, respectively, the DIVA configuration appli-
cation ends.

Upon completion, the integrity of the call flow may be
checked in an embodiment of the invention based on a
variety of reports generated by the configuration application.
The reporting functionality 1s accessed from the reports
option of the instance menu, discussed above. Any number
of report types may be created and integrated with the DIVA
configuration application. For example, a node report shows
a sequential list of nodes that are displayed in node ID
number order. An orphaned nodes report displays a list of
nodes by node ID number that cannot be reached by any
other node 1n the call flow. In other words, the nodes are
identified that do not have parent nodes. A call tlow report
displays a listing of nodes (including node name or defini-
tion) that represent the actual flow of an mmcoming call,
thereby enabling visualization of the call flow and indicating,
whether the call flow matches the customer’s specification.
The call flow report includes the touch-tone inputs that,
when pressed, result in the caller reaching the associated
node. All reports include identification of any node ID
number associated with an incomplete node, such as an
asterisk appearing next to a node ID number of an improp-
erly defined node.

The remaining options of the instances menu address
previously built and stored customer instances. The copy
instance option enables the user to copy an entire istance to
another data file. The user may then build a similar customer
instance using much of the same call flow, saving a signifi-
cant amount of time. Also, the user may copy the instance
from the staging directory to the active directory, so that
when the 1nstance 1s activated (causing the staging directory
to become the active directory and vice versa), both direc-
tories have identical information.

The edit mnstance option enables the user to access an
existing instance and enter changes, such as adding, chang-
ing and deleting nodes, global functions and languages.
When the edit instance option 1s selected, the configuration
application directs the user to enter the necessary 1dentifi-
cation mformation to locate the desired node and parameter
and to change them appropnately.

The delete mstance option enables the user to remove an
instance from the database 270 and the IVR 40. In an
embodiment of the imvention, the configuration application
performs all deletion steps in response to the user simply
identifying the customer instance to be deleted. The steps
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include, for example, unassigning phone lines of the IVR 40,
deleting all extensions 1n the names directory, deactivating
vocabulary, removing vocabulary files and deleting all trans-
fer destinations, schedules and holidays 1n the call manager,
and dump all associated databases.

As described above, the new customized call flow may be
implemented immediately. The call flow and associated
customer data have been stored and are available to the IVR
40. FI1G. 4 1s a flowchart depicting an exemplary interaction
between a customer’s caller based on the customized call

flow created by the service group user in accordance with
FIG. 3.

At step s410 of FIG. 4, the IVR 40 answers the telephone
call. Specifically, based on the number dialed by the caller,
the call 1s directed through the PSTN 30 to a specific line or
port of the IVR 40 previously assigned to the customer
instance. Based on the line or port on which the call arrives,
the IVR application 220 initiates the associated customized
call flow. According to the call flow, an mitial greeting is
spoken to the caller at step s412 and the base modules 231
are executed at step s414. As discussed above, the base
modules 231 include features common among different
customers, such as open/closed messages, a rotary telephone
test and a language menu, as supported by the call manager
module 232. The instance may be configured to include or
exclude any of the base modules 231, depending on the
customer’s requirements.

When the voice message of the first base module 231 1s
played, the caller has the opportunity to enter an adminis-
trative escape at step s416. In an embodiment of the mven-
tion, rather than responding to the menu presented 1n the
base module 231, such as “press 1 1f you have a touch tone
phone” (1.e., the rotary telephone test), the caller may enter
a pre-designated administrative escape code using the keys
of the DTMF telephone, such as *#0 (star, pound, zero).
When the customer instance does not include any base
modules, there 1s simply a silent delay following the 1nitial
greeting at step s412, during which the caller may enter the
administrative escape code.

The caller then leaves the main call flow and reaches an
administrative security prompt. At step s450, the caller 1s
authenticated as having administrative access based on an
identification number and password entered by the caller.
Once authenticated, the caller may make administrative
level changes to the base modules 231 and the call nodes 250
using the keys of the DTMF telephone, voice instructions or
a combination of both, at step s452. The administrative level
changes 1nclude, for example, changing hours of operation,
adding additional administrative level callers, recording new
announcements and changing extension numbers of employ-
ces. The call 1s terminated upon completion of the admin-
istrative changes.

When no administrative escape code 1s recerved, the IVR
application 220 retrieves the imitial node at step s417 and
sets the node as the starting record according to the custom-
1zed call flow at step s418. The node identification number
1s read at step s420 and the node type 1s 1dentified at step
s422. The IVR application 220 then executes the 1dentified
node according to the associated node parameters and the
semantics of the particular node type. In particular, depend-
ing on the node type, the IVR application 220 will process
a menu according to a menu node at step s430, play a
vocabulary tag according to a vocabulary node at step s432,
transier the call to an extension or other call destination
according to a transfer to destination node at step s434 or
process one of the DTK modules 254 according to the
associated D'TK module application 255 at step s436. When
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the node type 1s determined to be an end node type at step
s438, the call 1s terminated accordingly. Depending on the
call tlow, a terminating voice tag, such as “Thank you for
calling, goodbye,” 1s played to the caller prior to ending the
call.

When the node type 1s not an end node, the call flow
determines whether a subsequent node has been 1dentified
during execution of the current node. For example, a menu
node may present the caller with four options: 1—transfer to
an extension, 2—access a names directory, 3—receive mnior-
mation from the customer and 4—end the call. When the
caller selects the transfer option, the call flow determines
that there 1s a next node at step s440, which 1s retrieved at
step s442. The call flow then repeats steps s418 through s422
to set the next node to the starting record and to determine
the next node ID number and type. In this example, the next
node type 1s a transier to destination node.

Similarly, when the caller selects the names directory
option, the call flow determines that there 1s a next node at
step s440 and that the next node type 1s a names directory
DTK module at step s422 (after executing steps sd442, s418
and s420). The names directory DTK module 1s then
executed at step s436. When the caller selects the end call
option, the call flow determines that there 1s a next node at
step s440 and that the next node type 1s an end node at step
s422 (after executing steps s442, s418 and s420), which

accordingly ends the call through step s438.

The selected option may also direct the call to another
menu node, which i1s processed 1n essentially the same
manner. For example, when the caller selects the informa-
tion option, the call flow determines that there 1s a next node
at step s440, retrieves the next node at step s442, sets the
next node to the starting record at step s418, reads the next
node ID number at step s420 and determines that the next
node type 1s another menu node at step s422. The new menu
node 1s processed at step s430 and may present more specific
options for the caller to receive information directly from a
variety of vocabulary nodes or to imnvoke a call library DTK
module to access information by facsimile, for example. The
process 1s repeated until an end node 1s reached by the caller,
either by selection through a menu node or automatically at
the end of a call flow branch.

In an embodiment of the invention, when a menu node 1s
executed, the associated menu node 1D number i1s entered in
a stack, enabling the caller to return to previous menus by
pressing a predetermined previous menu key on the DTMF
telephone. In particular, as each menu node 1s encountered
by the application, the corresponding menu node ID number
1s compared to the menu node ID numbers 1n the stack.
When the menu node ID number 1s not found in the stack,
it 1s added to the top of the stack. When the menu node 1D
number 1s found 1n the stack, all menu node ID numbers
above 1t are removed from the stack. Therefore, when the
previous menu key 1s pressed, then the last menu node 1D
number 1s removed from the stack and used as the next node
at step s318 to present to the caller. Successive previous
menu key entries continue to remove menu node ID num-
bers from the stack, unwinding through the previous selec-
tions. The process stops when the last item 1s removed from
the stack, indicating that the caller has returned to the top
(1.e., the mitial or main menu). Accordingly, the application
unwinds properly even when a common menu node has been
reached during the course of the call by more than one path.
It also correctly handles a loop condition, in which the caller
goes through the same menu node more that once. The
instance may similarly include a predetermined main menu
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key, which 1s implemented by setting the next node ID
number to the bottom (first) menu node ID number and
clearing the rest of the stack.

Although the invention has been described with reference
to several exemplary embodiments, it 1s understood that the
words that have been used are words of description and
illustration, rather than words of limitation. Changes may be
made within the purview of the appended claims, as pres-
ently stated and as amended, without departing from the
scope and spirit of the invention 1n 1ts aspects. Although the
invention has been described with reference to particular
means, materials and embodiments, the invention 1s not
intended to be limited to the particulars disclosed; rather, the
invention extends to all functionally equivalent structures,
methods and uses such as are within the scope of the
appended claims.

In accordance with various embodiments of the present
invention, the methods described herein are intended {for
operation as software programs runmng on a computer
processor. Dedicated hardware implementations including,
but not limited to, application specific integrated circuits,
programmable logic arrays and other hardware devices can
likewise be constructed to implement the methods described
herein. Furthermore, alternative software implementations
including, but not limited to, distributed processing or
component/object distributed processing, parallel process-
ing, or virtual machine processing can also be constructed to
implement the methods described herein.

It should also be noted that the software implementations
of the present invention as described herein are optionally
stored on a tangible storage medium, such as: a magnetic
medium such as a disk or tape; a magneto-optical or optical
medium such as a disk; or a solid state medium such as a
memory card or other package that houses one or more
read-only (non-volatile) memories, random access memo-
ries, or other re-writable (volatile) memories. A digital file
attachment to e-mail or other self-contained information
archive or set of archives 1s considered a distribution
medium equivalent to a tangible storage medium. Accord-
ingly, the invention 1s considered to include a tangible
storage medium or distribution medium, as listed herein and
including art-recogmized equivalents and successor media,
in which the software implementations herein are stored.

What 1s claimed 1s:

1. A method for implementing a customized instance of a
dynamic interactive voice system for a customer, the
dynamic interactive voice system having a database, the
method comprising:

configuring a call flow that incorporates a plurality of call

flow nodes of different node types, the different node
types comprising a plurality of standard nodes and a
plurality of preprogrammed designer tool kit modules,
cach designer tool kit module having i1ts own a database
that 1s separate from the dynamic interactive database,
at least one of the designer tool kit modules being a call
library application, at least one of the designer tool kit
modules being a zip code locator module, and at least
one of the designer tool kit modules being a voice
forms module;

storing the call flow 1n association with an i1dentification

of the customer;

activating the stored call tlow 1 response to a call to a

dialed number associated with the customized instance;
and

processing at least one call flow node of the stored call

tlow.
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2. The method for implementing the customized instance
according to claim 1, 1n which configuring the customer call
flow further comprises:

displaying at least one data field relating to at least one

parameter of each call flow node at a display terminal,
the at least one parameter directing processing of the
associated call flow node; and

receiving data defining the at least one parameter from the

display terminal.
3. The method for implementing the customized instance
according to claim 2, in which the at least one parameter
comprises an identification number of a selected call tlow
node of the plurality of call flow nodes to be processed after
the at least one call tlow node.
4. The method for implementing the customized instance
according to claim 3, 1n which an 1nitial call flow node of the
plurality of call flow nodes comprises a menu node.
5. The method for implementing the customized instance
according to claim 1, 1n which the standard node comprises
one ol a menu node, a transier node, a vocabulary node and
an end node.
6. The method for implementing the customized instance
according to claim 1, 1n which the designer tool kit module
comprises one ol an automatic attendant interactive voice
response functionality and a names directory interactive
voice response functionality.
7. The method of claim 1, 1n which each designer tool kat
module has different tools for different audiences.
8. A method for configuring for a customer a customized
instance of a dynamic interactive voice application without
altering the underlying computer programming of the
dynamic i1nteractive voice application, the customized
instance being executed in response to calls to a telephone
number of the customer, the method comprising;
storing a plurality of nodes executable by the dynamic
interactive voice application, each node of the plurality
ol nodes being one of a plurality of predetermined node
types comprising at least one standard node type
included 1n the dynamic interactive voice application
and a plurality of preprogrammed feature specific node
types, at least one of the feature specific node types
being a call library application that allows a caller to
access pre-established messages from a customer main-
tamned library, and at least one of the feature specific
node types being a zip code locator module;

displaying a data field for each node at a graphical user
interface, the data field corresponding to a variable
parameter associated with the node type of the node;
and

receiving data via the graphical user interface correspond-

ing to the data field of each node, the data indicating a
predetermined function to be performed by the corre-
sponding node and establishing a call flow of the
customized instance, the dynamic interactive voice
application executing the predetermined function in
accordance with the call flow regardless of the node
type.

9. The method for configuring the customized instance of
a dynamic interactive voice application according to claim
8. 1n which the data entered in the data field of each node
comprises at least an 1dentification number of a second node
of the plurality of nodes, indicating that the call flow
proceeds to the second node.

10. The method for configuring the customized instance
of a dynamic interactive voice application according to
claim 8, the at least one node type comprising one of a menu
node type, a vocabulary node type and a transfer node type.
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11. The method for configuring the customized instance of
a dynamic interactive voice application according to claim
10, the data entered 1n the data field of a node from the menu
node type comprising an identification number of a second
node of the plurality of nodes, indicating that the call flow
proceed to the second node when the a caller selects a menu
item number corresponding to the identification number of
the second node.

12. The method for configuring the customized instance
of a dynamic interactive voice application according to
claim 10, the data entered in the data field of a node from the
vocabulary node type comprising a predetermined vocabu-
lary tag to be spoken via a voice generator to a terminal of
a caller.

13. The method for configuring the customized instance
of a dynamic interactive voice application according to
claim 10, the data entered in the data field of a node from the
transier node type comprising a transier destination code.

14. The method for configuring the customized instance
of a dynamic interactive voice application according to
claim 8, the feature specific node type comprising one of an
auto attendant interactive voice response functionality, and
a names directory interactive voice response functionality.

15. The method of claim 8, 1n which each feature specific
node type has different tools for diflerent audiences.

16. A system for implementing a customized instance of
a dynamic interactive voice system for a customer, the
system comprising;:

an 1nteractive voice response (IVR) system comprising a
preprogrammed IVR application;

a user terminal that enables assembly of a call flow
assoclated with the customized instance, the call flow
incorporating a plurality of call flow nodes within the
IVR application, the plurality of call flow nodes com-
prising a plurality of node types that are interchange-
able for call flow incorporation, the different node types
comprising at least one standard node and a plurality of
preprogrammed designer tool kit modules, each
designer tool kit module having its own database, at
least one of the designer tool kit modules being a zip
code locator module, and at least one of the designer
tool kit modules being a voice forms module; and

a database that stores the call flow 1n association with at
least one port of a plurality of ports of the IVR system;

the IVR system 1nitiating the IVR application in response
to an incoming call recerved at the at least one port and
executing the plurality of call nodes as directed by the
call flow associated with the at least one port in the
database.

17. The system for implementing the customized instance
according to claim 16, the at least one port of the IVR system
being associated with a telephone number of the customer,
so that the incoming call 1s directed by a public switched
telephone network to the at least one port based on calls to
the customer telephone number.

18. The system of claim 16, 1n which each designer tool
kit module has different tools for different audiences.

19. A system for configuring for a customer a customized
instance of a dynamic interactive voice application without
altering the underlying computer programming of the
dynamic 1nteractive voice application, the customized
instance being executed 1n response to calls to a telephone
number of the customer, the system comprising:

an interactive voice response (IVR) system configured to
execute a preprogrammed IVR application;

a database that stores a plurality of nodes executable by
the IVR application according to a call flow of the




UsS 7,103,158 B2

19

customized instance, each node of the plurality of
nodes being one of a plurality of predetermined node
types comprising at least one standard node type depen-
dant on the IVR application and a plurality of prepro-
grammed feature specific node types, each feature
specific node type having 1ts own database, at least one
of the feature specific node types being a call library
application, at least one of the feature specific node
types being a zip code locator module, and at least one
of the feature specific node types being a voice forms
module; and

a graphical user interface that receives the plurality of
nodes from the database and displays a data field for
cach node corresponding to a variable parameter asso-
ciated with the node type of the node, the graphical user
interface receiving data, input by a user, corresponding
to the data field of each node, the data indicating a
predetermined function to be performed by the corre-
sponding node and establishing the call flow of the
customized 1nstance, the IVR application executing the
predetermined function in accordance with the call flow
regardless of the node type.

20. The system of claim 19, 1n which each feature specific

node type has different tools for different audiences.

21. A computer readable medium for storing a computer
program that controls configuration and operation of an
interactive voice response (IVR) system for a customer
according to a preprogrammed IVR application, the com-
puter readable medium comprising:

a configuration source code segment that enables config-
uring a call flow that incorporates a plurality of call
flow nodes within a framework of the IVR application,
the plurality of call flow nodes comprising at plurality
of different node types that are interchangeable 1n the
framework of the IVR application, the plurality of
different node types comprising at least one standard
node and a plurality of preprogrammed designer tool
kit modules, each designer tool kit module having its
own database, at least one of the designer tool kit
modules being a call library application, at least one of
the designer tool kit modules being a zip code locator
module, and at least one of the designer tool kit
modules being a voice forms module;

a memory that stores the call flow 1n association with at
least one port of the IVR system, which corresponds to
a telephone number of the customer; and

an IVR source code segment that retrieves the call flow
from the memory 1n response to an incoming call to the
at least one port and executes the IVR application as
directed by the call tlow.
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22. The computer readable medium for storing the com-
puter program according to claim 21, further comprising:

an administrative source code segment that 1s initiated by
an escape code received by the IVR source code
segment via the incoming call and that enables at least

one of an addition, a deletion and a change of an
administrative variable associated with the call flow.

23. The computer readable medium for storing the com-
puter program according to claim 22, in which the admin-

istrative variable comprises one of a telephone extension
number and a voice announcement.

24. The medium of claim 21, 1n which each designer tool
kit module has diffterent tools for different audiences.

25. A computer readable medium for storing a computer
program that enables configuration for a customer of a
customized instance of a dynamic interactive voice appli-
cation without altering the underlying computer program-
ming ol the dynamic interactive voice application, the
computer readable medium comprising:

a storing source code segment that stores a plurality of
nodes executable by the dynamic interactive voice
application, each node of the plurality of nodes being
one of a plurality of predetermined node types com-
prising at least one standard node type included in the
dynamic 1nteractive voice application and a plurality of
preprogrammed feature specific node types, each fea-
ture specific node type having its own database, at least
one of the feature specific node types being a call
library application, and at least one of the feature
specific node types being a voice forms module; and

an nterfacing source code segment that displays a data
field for each node at a display terminal, the data field
corresponding to a variable parameter associated with
the node type of the node, and that receives data via the
display terminal corresponding to the data field of each
node, the data indicating a predetermined function to be
performed by the corresponding node and establishing
a call flow of the customized instance, the dynamic
interactive voice application executing the predeter-
mined function in response to an mcoming call to a
telephone number of the customer 1n accordance with
the call flow, regardless of the node type.

26. The medium of claim 25, in which each feature
specific node type has different tools for diflerent audiences.
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